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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin-film transistor 
which is suitable for high-integration, and has a structure for high 
productivity. 

SOLUTION: This thin-film transistor comprises an intrinsic channel 
region 12a, an LDD region 12b which, added with impurities in a 
first concentration, is so provided as to sandwich the channel 
region 12a, a semiconductor film 12 comprising a source region 12s 
and a drain region 1 2d which, being a contact region, are provided 
in the LDD region 12b and added with impurities in a second 
concentration which is denser than the first one, a gate insulating 
film 13 is provided on the channel region 12a and the LDD region 
12b of the semiconductor film 12, so as to have an opening part at 
the source region 12s and the drain region 1 2d a gate electrode 14 
so arranged as to face opposite the channel region 12a of the 
semiconductor film 12 via the gate insulating film 13, an inter-layer 
insulating film 16 so provided as to cover the gate electrode 14 
and the gate insulating film 13 such that an opening part is 
equipped at the source region 12s and the drain region 1 2d of the 
semiconductor film 12, and a source/drain electrode 17s and a 

drain electrode 17d which is jointed to the source region 17s and the drain region 17d of the 
semiconductor film 12. 
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' ^4nfeV-Xffi«17s, HW>S«17dt'> 
[0 0 3 9] (»12) 02^i«h7> 

^x * t y^i/vt** ^wm^mmt 

fca&©H"P*So J*tt<ofc*k «e*<OLDD«ifio«M 

h^>^X^(D¥ffiSiS*0 2 (a) tC, *J|K©LD 
D*5gO*^h5>> ? X^«¥ffi#li§*0 2 (b) td^ 

[0 0 4 0] 'ifc%<Dmmh"7>i/7,$'?:k£m2 (b) \C 
^-T<fc5fc:y-h«S9 4®Mfll<D¥»fttI9 2£n" 
2 b#3i£<D«L 1 TffM£tlTfcD, 
-£E>HfflI£ y -X®« 9 2s, K yffii^ 9 2 d aWB 

2 dO— gPtBBPSSSfrfSn^^ h*-;l/9 6htf 
JBjSShTVSo h 9 6 hfiy* h 

yyy^-ffiSBfcio, wtsaasja^fen- old 

30 JBjS-TSfeft. JBjES?hSn+ ©V-Xi«9 2 s, F 
UY>»«9 2dfcn>*^h*-;l/iSi:©IHk:, 

Lntciotvx^^MXk SnxWfiotf5o*a 

^ty^H-F-^ti/tv-xMg 2 s, 
>««9 2d±k:JBj**n4fe*, fiffa^*-KW 

[0 0 4 1 ] cnfc*fLT*«WO»IHhv>^*fc 
40 tel^Tiil2 (b) . fc^Lfcfcdfc. 

1 6 h y-Xfig«l 2 sfecktf KU-Y>fiS« 1 2 d 

X^T1i»Ih7^X^(Dft^gL c*^4 ^ 
m, LDDS«OfiL 1 ?r^2 /imhtfctl^ 3^ 

12a^ ny^ hI«T$SV 
50 -Xfl« I 2 s fc<fcy F M >M 1 2 d h% L D DI 
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«H*/hS < "T 5 C fc T* t , ffijg h 5 V ->"X X tt X 0 
7>yX^7W5i(3 «v^*»fiT'^fig-r S C fc T 

[0042] Gfentggtt 3)03 &*mi<oim v^y 

i?X*(Dm&<OW\<Dm*mffim^-?mT°&% 0 113 
(a) «H3 (b) lc«35Ufe*5SWOMBh9>^ 

[0043] mmmm 1 t-ito Lfca 1 c c ) 

^BUSf U n yfr 5ft 3¥SM*IS l 2 fc p (U y) ft 

fc'©^tl£!^nLTn + (DxyZthffiWT'&ZV- 

7.mmi 2 s , Fu-r>fitti 2 d^nM-rs^fc, m 
mzmmmmB 1 6 ©smc t>*«**'\if- f-xl 

T, ftifJffcUy (P) &^A,£7';]/*'J&JS«>h7? 
iiffJ^Xll 9ftfc© h^-y77i«\ 

PxtfiHt-yy ay (Si02), mt-yv^y (s i 
nx) sfettcn^osw«jg, m&M&wmz-tfp 

<it.ic.xt) K&tzx r> fc-rntf * \i\ *ftwrH& h 5 
■y^-e&auy^xjg 1 9(i, ny^bfiwrc* 
& V-X®« 12s, h'W 1 2 d F 

fe«kv 0 CtOidft^^ffl-T-SCiltCioT, JIM 

ffiiSM i6, y- i-sen n 1 3 *tcfesea*jf n a ft fc 

tS„ CtltCiDx f&fcfr^SfcftoT^fc.fcSftiS 
[0 0 4 4] dgfflftB 4)04 »*SSW«SWBi b 5 > 

yx * totgitto $ c, \z m<Dm*w& mc ^-r 0t 5 £ 

2 s, FWyliSSl 2 dfc#J;lfcfMo S i ftg©i"J 
Fig 2 1 ^Kia^tlTfe 0 , cOf'J^ K«2 1 
£/r b T¥*W$ 1 2 fc V-XffiS 1 7 s , F >'3 
Si 7 dt*^U^5 0 v"J+MFjl2 H±, Mx. 
ffny?X h*-;n 6h*gRL-fc», Mo^tl 
£XA.yXr£ftfcfc,£ DrtMU taf»fcJ:»>3H3fi*S' 

T'^'J -y-t* FJf^JS-rSC fc#T?t S^feSt LTt±, 
0JAtf, Mg, C a, TU V, Cr, Mru Fe, C 
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o, Ni, Zr, Nb, Rh, Pd, H f\ T a , W, 
I r, PtmO, l/vfft^fflv^J^fcLTfcJ: 

[0 0 4 5] Sfc, ^'J^H^-y-yhW^iJ 

«aj a. fcf Au Sfft-T 3 ft fc L T £*SSK 'JnyA^ftSW 

Lv\, £?>fc, yUlMFJf 2 Hi, X hfi«T' 

ssv-xfSE f u-f ymm^WMJty*: v-y°? 

S/'J-U-W FS2 1 ftjBrt-r*fc»fc«KLfc&JWB*;te 
/c<fci6, FH2 1 O^fiK^-JlffiJi^n, * 

fe<fc»)fi»as/3 -y h+Hft^^'JU-W KB 2 l fc¥ 
$#11 2tOWfcJgj*Stl*. 

[0046] sfc, wmi$'i&M 1 n~y<j=iyt±mt%: 

«#iE^H!n' * >*i»Ap-r a fc * C ti . 09 x tf 
-Y^-y^aAS, F-bfy^Sft^t^fj^n^S^o 

S tiS ^S B B sR-> U n P> ft 3¥«*Ji fc 3/ 'J 
U--l'F)lfccD^ffif:Ollffi#tt^|6l±-f-So ^ 
*|OF-^a, S/U*^ F^ffML/c*S{S«D^»/i/o^ 

<fc 5 ft^^rjffl-t a ctia^ ^ B B H a-> o n y ^ 

•bXSao^Affi^/*i6T^/cn + ^tWi, p + 
tWi, n- ¥^»SHiDn>^^hffi^cF--/Lfc^ 

^*flaE©±5fc+»fcisHtftr«jM!*«&< fta 0 

^AL/c^»rStt{kbft< tfe^ffftS^ffen 
[0 0 4 7] c©«k5&«jS*8ffl-rscfcfc<fcD#& 

0^^3*81 h5>^X^t*3V>T{i, V-X • KW>® 

i/' X X CDSBilgT 5 ** t PcOJS t ft o Tt^c, ^ft^S 
An fc S-T * «flB, J^ibn L fc ^*fi«s © ifttf bfc E"T S ff# m 

*ji»r«cfc««T#, ^sit**t<i6i±-rscfcA< 
t?*So ^yt^vmmmtoir^m®-<* 
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[0 0 4 8] (jlSSJBfiS) H5. H6, H7. H8tt 

#58W*)Sjs f 5 y $ ommmmt a tcuxom 

tK SKI 1 ±fcffl««£fM1^S n 

f 5 >^x 9 1 p?*z?mm f $ %bj% lx 

CMOS@»*4l^bTW*KWr*o 0 5, 06<?) 
(a) - (e) \Cn-chmmb7>isZ$(DW&Xm 
*\ 06, 07<£> (a) - (e) fcp-chSKh^y /0 

mi. ms^m^Lfc (a) - (e) (D&xmmwm 

5>^X*OHJfcDBtt, 0 5 (b) axRJBSIfc^TH 

[0 0 4 9] pf-V^«f7>yX^T^, 07 
(a) K^tXolcmS (a) klBHtlCft^^^-- 

yxb l 5W^MU U> (P) -Y*X*jSlinb 20 
T, ffiiiB©nffl^«1S««T«SLDDlB«l 2 b£ 
Bf&t&o (b) , H7 (b) ^^5^ 

n^^;l^JlF^>^X£±k:7* F U^X F 1 5 d 
W*tfB QffiK) ft^topS^Wtf*^* 

lt> y-x»«, i zmvu^ymmi 2 n^mm- 

Z>o % LT, 05 (c) , 7 (c) id^^^^n^-^ 

#W*fcfcfc, 7thX7f^7u-feXiaD, IBfg] 
tfeiURl 6, y-MMWHi 3tc 1 6h**j*-r*o ffi ip 
^T, cn^^nt^;H 6 hOMpgp^gttJb 
2C0LDD?I^1 2 b (n-c h) , V- 
XfWSl 2m, FWySSl 2 n (p-c h) 0!l 
x.tfP (U» ftHCnSS^IfittrSiftttfiT'aftPLTn 

2s6<ktfKW>il*12d*iB«U -S, p^* 

F v ys>x*«*-e»K»tfn? pg^*** 

L/c p+ ffiMfc t h tc^jgjST n S!*«»*8y»l LT 
n+ /p+ ffltSl 2 x, 12y*Mf§ 0 CCTn + 

«5iifi* , ffifcJBj*ffnTlr^ap+ Wl2m, 1 2n£) 

*?06 (e) , 08 (e) iCff.t £ 5 lC p f-V */I/»JR 
h^^XMny^^ F*— /I/ 1 6 h©SHPpPt8ffl 
Lfc^WftiSl 2tt«tB«p+ ®«k%£<fc5lcf"ao 
[0 0 5 0] ^co^, A'l a^co3S(*^Jg«riia. 

S ffi/£<D n f^rt/SR F 5 y^X^ k p.f-**/l/«li 
h7WWfcS Ir!— S«JtfciJB)jE"f S c k T? * 5o 50 
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[0051] coi^'fc, pf-v^;WfHh^>vx^ 

T% ^afi^p^^^l/S^h^y^^eOV-XSa 
812b, FWyBSl 2n(0pSWB*Mi!)fi 
<S*£Ta<:kT\ SrfcftX8*f#D?SCka< n? 1 

2dkp^*7l/J8Mh5>^X#Oy-X«* 

[0 0 5 2] &4b\ W±iMHflL/c^fiS^ffi(Cfe^T 

k&<, a-Si*IM 

~y ^BtffiSffl^S cfc 3 £ LT t <ki/\, £ 5 fcSMOai 

HT*6o 0 9 (c) t««W4»fffi«36*^LTte 
0, SfcH9 (a) , 09 (b) tt«B6XS*©«jfi«: 

[0 0 5 3] $f\ E3Sfr5&S*«l lJtfc, 
>#X*#S;tfXkLTBBEC VDSiat), RJP1 0 

m@s<d7-- u yyzmmnmw^ii? c tic «t 5 

Sefifb** p o I y - S i ^agftll^tf £0 CCD p o 
1 y-S 2tt»f©B«K:^*-^>y« 

$5, a - S i ¥JW*K*P ^> p - S i ¥^9I^^|?l5 0 e p 
{bi^Tr-^l/tcffi^ cka<MitfELAffifc«fcf}ff 
5*5lcLTfeiv\ SfeStSi l W»PKf , » 

ScfcofciLTfect^o k<lc*58B^f#Bib"5y> ? X^ 
fcfc. S/U^.F«lCcfc5&Jik¥»(*)lka)S^«5fiS: 

(DX\ ^xaK^WflgSfiSrfflv^ck^TSSo 
[0 0 5 4] ±»ra«l«:»EECVDttfc«J:5ji 

3^jcML, S6tcy-h««14, 0tkL/5:1«^ 

aS^JBSHl 4 i *S5 0 OnmWcoTX/^^ 
'Jy^aa^fWt^o ARL^jRiHHl 4 i 

X$na o CCOftPXtt, b^XF/^-ny^cotl:, 4 
7^<bW*k«*.??X©ig'&**Xfccka^r^A;bF'5-Y- 

[005 5] *tC poly-Si ¥SWM 1 2 L D D 
2 b k&aaP^]fM^<, y-FBSi 4£ 
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* y F - 1; > << * y&A£ ft E fc <fc 9 fiira-r « „ 

C ©fljTtt n SdiWd b * £m£-T 3 ft 46. P 

OJy) *\ ! -J*yb£LrmtiLtm3Dtc*) 1. Oxi 

O 17 c m- 3 ©F-Xfi-?gs&QLft<, 
[0 0 5 6] LDDSI^l 2 bt^pLft^M 

««ffittfk-rSft«>t^ (WfiE) tpT% I5J880U 

3 u >^tf a o 

[0 0 5 7] S6t, |ftftS/';3>*^a««H*6»M 
1 6&MEC V DStcd; 0JBIJP*^3 0 OnmfcfrftoT 
/£JlLft?£, L D DMH? 1 2 b©±8P©SIBIftliMi 1 
6, y-M6S«l 3*-ai5xy^^|«iLT3^ 
£ F*-;I/ 1 6 h*Bf£?Z> 0 X7f>^ff(i, CH 
Fa Sri5it*$3 0 0 s c cm, O2 ^i^tfi^3 0 s c c 

-«#J1 kW. WMMmi5.'&¥3 4 OOmm0T\ xy^ 

3 2 »fcB£Lfto 
[0 0 5 8] ^coff, ->U1M F/f 2 1 *Bf8.?Z>rc 
46, PliKU7f>%HOiIl2 1 i£X^£'J 
>^tetT«»*-a:So «LftiBl2 1 i 
dl 2 ££0IJ;Ui3 5 0t~4 0 OtiflfiKfa^LTJg 

1 1 «r-r^TX<yf-^m£-t3 0 "T^t, LDDH$ 
1 2 b©3y?^h*-;l/ 1 6 h {cfljST3g|5#k:«\ 

* U 7f> t->'J3 y<0£&fr £> £3 i"; ij-Y F/f# x 

[0 0 5 9] $§!Lft£/S/i2 1 i 

'h«#r*JHWBMff 1 Q^^thxmxM? (U 

■TSo COtf, a>£^ b*-;bl 6 hcDRHPgWcB 
ffiLft^«i*flf 1 20LDDfiil 2 b(ilf±iftiggT'n 
§PP*H*i*l«IB6«!«nTV-X««.l 2 s, KWyfcUS 
1 2d#aES£Wfc»J«SftSfcHli*fc, F-^yb 
fc«fc!)&JHJH2 1 i OttSigW^Wftlfi 1 2F*Wcft 

Abt, Y-'^y bic&zimifntow&t-yvV'f f 

-Y * ycogs W>& < t t > * ftSSin L ftMogffi 
fkrua*M 0 oiceft©{g?aT'fe, v-x- vujym 
m t ¥mfom 1 2 ^ <D-h#£ a y * * f * c t &t 

[0 0 6 0] 

yi?x$Hz&M£, L D DJ§j|£ifffl-r.3-£, 
MWS £ 3 y * * F £ « S < T 3 £ £ 
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[0061] g=fc\ ^ta1-3^$i£v-xiiiaL 

Hfc ± U 8tt!li£lc fe 3 nIKH' * y ttmfet § c fc t J: 
*) ffM F 5 y y x £ ©fi«tt^iS46 sctms. 

[0 0 6 2] $fc*Sra©«Wh5>'S>X*tt, '>&t^ 

n^RTBBEjt 3 c fc T * 3 „ 
/0 [0 0 6 3] #fc»®^n-bx©fiiafc*SIS-rscii: 

X*K, ffiSISfitffll^CitfT-fSo A"5X 

[0 0 6 4] *i!SIIKs/U3ya>e>&s¥*<* 
d^rffl v b 5 > -yx ^ t «k »5 * o x -T -j f- y 7 is 

L D DlMtbfcil h7y->*X^OV-X • FU-f 
~> U *H F ■WgfiKf 5 cttcJ;*?, 4 0 0ti 
mUT<DMy°a-tiX%;±.m£ Lft^D-trXt 5 , iflSF^ 
y^X^OWfttfcLT+^&gfiSTV-X • FW> 

D-bX(c»^tffMSn3^«^7-ii, y-F'J-f 

[02] ^WcaiJSh^y^Xi'tfiejtECSKh^y 
[H3] *»W©»Kh7>^X*©fiK5©Bijotf>J%« 
[S 4 ] *5S^<o»BS F 5 y^X^ offi^©^ 5>ln5JiJ<D 

[05] *«wo»«h5ys?x^oHigffij«rSiwra 

ft46©0 (n-c h) c 
40 Tzfinm. (ti-c h) c, 

[0 7 ] h y yvxtvmm&mwrz 

fcSb<Dm (p-ch), 

[@8] mm<Dm&byy-y'xz<Dmi&m*mwt& 

ft46©0 (p-ch) o 

m 9 1 *wmn h r 9>^x^o«2oBiio«*8i 

B^-r3ft46©0 o 
[01 0] «©b DDlfjg©?l5)lh7>'v ; X^C0ilJ^ 

50. 1 1 -• Sffi 
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1 2 ¥m&m 

1 2a ***)vmm on©**) 

1 2 b LDDfSK (S2 0i«) 

1 2 s V-X«W (S3©«W) 

i 2d h'Wyffi (£3©S«) 

i 2 x v-*«* cas3©®«) 

1 2 y visjymm (&3<Dmm 

13 y-H6SK 



[01] 
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1 4 bffli 

1 5 7* M/^h 

1 6 jemuiiR 

1 6 h ay« 

l 7 s v—X%M 

l 7 d KWy®B 

1 9 b'y-yfm 

2 1 ->'J^KI 

[02] 

(a) |Ln,|U,j,Lc .jf-1 ,|.Ln,| 



94 




[04] 




12 
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(13) 
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[08] 
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12 



[09] 
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(14) 
[111 0] 
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(a) 



(to 



<73 




y n+ ( livjl , I n" t l n+j^ 



<72s <72A <72a ^6 




<72 



